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Description 
Technical Field 



SLUE 5£S2 SSiiSsr*— *• 



'0 Background Ar t 



cau^ZiS h ~"' Ver - '" a ™ l " S b ~°™ ""**"» *»■ « <«<« » «*.«« » 

As a method lor oblaronj amorphous suoslancos. grMin, « to^ng a solid disc.*™ a,. m „«M.,_ n. 

As to xanthine derives or pharrnaco.ogica.ly allowable salts thereof, which are sligMy mSuI^L solid 
dspers.ons or solid dispersion dosage forms are not yet known. however, sohd 



Disclosure of Invention 
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Compounds (I) or pharmacologically allowable salts thereof can be produced according So the method described 
in Japanese Unexamined Patent Publication No. 3- s 73889. 
Practical examples of compounds {1} are shown in Table h 



TABLE 1 



1$ 



30 



as 



45 




In the solid dispersion or the solid dispersion dosage form, a compound (I) or a pharmacologically allowable salt 
thereof is contained at 1 to 50% by weight, and preferably. 3 to 10% by weight 

The polymer to be used in the present invention is not particularly limited so long as it can disperse compounds (I) 
or pharmacologically allowable salts thereof, and accordingly, several natural polymers and synthetic polymers can be 
used. Examples of polymers include rubber compounds such as gum arabic; gelatin; polysaccharides such as agar; 
cellulose compounds or derivatives thereof such as crystalline cellulose, micro crystalline cellulose, low- substituted 
hydroxypropyl cellulose, carboxymethyt cellulose, hydroxypropylmethyl cellulose, hydroxypropylmethyl cellulose phtha- 
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late, hydroxypropylmelhyl cellulose acetate succinate, carboxymelhyl ethyl cellulose, ethyl cellulose and cellulose ace- 
tate phthalate: polyvinyl derivatives such as polyvinyl alcohol, polyvinyl pyrrolidone. and polyvinyl acetal 
d.ethylam.noacetate; aminoalkyl methacrylate copolymers such as aminoalkyt methacrylate copolymer E and ami- 
noalkyl methacrylate copolymer RS: and methacrylate copolymers such as methacrylate copolymer I methacrylate 
copolymer LO, and methacrylate copolymer S. Among these polymers, enteric-coating polymers are preferred Exam- 
ples of enteric-coating polymers include methacrylate copolymer L (trade name: Eudragit L100 and Eudragit LI 00-55- 
Rohm Pharma Co.. Ltd.). hydroxypropylmethyl cellulose phthalate (trade name: hydroxypropyimethyl cellulose phtha- 
late HP-S5; Sh.n-Etsu Chemical Co.. Ltd.). hydroxypropylmethyl cellulose acetate succinate, and carboxymethylethyl 
cellulose. Particularly, methacrylate copolymer L (trade name: Eudragit LI00) is preferably used. 

Such a polymer is contained in the solid dispersion or the solid dispersion dosage form at 3 to 50% by weiaht and 
preferably. 9 to 10% by weight. * 

In the solid dispersion or the solid dispersion dosage form of the present invention, the blending ratio of a com- 
pound (I) to the polymer is 3: 1 to 1 5 (by weight). In particular, when the content of a compound (I) or a pharmacologi- 
cally allowable salt thereof is 3% by weight, the blending ratio is preferably 1 :3. and when the content of a compound (I) 
or a pharmacologically allowable salt thereof is 10 to 20% by weight, the blending ratio is preferably 1:1 

The solid dispersion of the present invention can be prepared by a co-grinding method, a solvent method a meltina 
method, a heat-melt-kneading method, or the like. * 

In the co-grinding method, a compound (I) or a pharmacologically allowable salt thereof is mixed with a polymer 
using a mixer or the like, and the mixture is ground using a grinder or the like. In the solvent method a compound (0 or 
a pharmacologically allowable salt thereof and a polymer are dissolved or dispersed in an organic solvent and the 
organic solvent is then removed according to an ordinary method under reduced pressure or ordinary pressure 

The organic solvent to be used in the solvent method is not particularly limited so long as it can dissolve a com- 
pound (I) or a pharmacologically allowable salt thereof and a polymer. Examples of such organic solvents include 
aliphatic halogenated hydrocarbons, ketones, alcohols, ethers, aliphatic hydrocarbons, aromatic hydrocarbons esters 
organic acids, amides, and mixed solvents thereof. Examples of aliphatic hafogenated hydrocarbons indude methylene 
chloride, dichtoro ethane, and chloroform. Examples of ketones include acetone and methyl ethyl ketone Examples of 
alcohols include methanol, ethanol. propanol, and butanol. Examples of ethers include diethyl ether dibutyl ether 
d.isobutyt ether, dioxane, tetrahydrofuran. and ethylene glycol dimethyl ether. Examples of aliphatic' hydrocarbons 
include n-hexane, cyclohexane. and n-heptane. Examples of aromatic hydrocarbons include benzene toluene and 
xylene. Examples of esters include ethyl acetate. Examples of organic acids include acetic acid and propionic acid 
Examples of amides include dimethytformamide and dimethytacetamide. Aliphatic halogenated hydrocarbons alco- 
hols, and mixtures of aliphatic halogenated hydrocarbons and alcohols are preferably used, and an ethanol/methylene 
chloride (1/1) mixture is particularly preferably used. 

As to removal of the organic solvent, operating conditions such as the treatment temperature and time period are 
ord.nar.ly at room temperature to 150«C and for several minutes to more than ten hours, though they are altered 
depending on the compound, the polymer, the solvent, or the like to be used. 

According to the solvent method, the solid dispersion is produced using, for example, a fluidized-bed granulator an 
agitating granulator. a spray-dry granulator. or a vacuum-dry granulator. and specifically, is produced as follows. 

A compound (I) or a pharmacologically allowable salt thereof is dissolved in an organic solvent with a polymer to 
prepare a spray solution. At this point, a surfactant may be added to the spray solution. Examples of surfactants include 
sod.um lauryl sulfate, polysolbate 80. and sucrose-fatty acid esters. Although there exist several sucrose-fatty acid 
esters having different HLB values which vary depending on the carbon chain of the fatty acid or the ester concentra- 
tion, sucrose-fatty acid esters having high HLB values such as a sucrose-fatty acid ester having an HLB value of 22 
(Ryoto-Sugar Ester DK-SS; Mitsubishi Chemical Corporation) are preferably used. The surfactant concentration is pref- 
erably 0. 1 to 5.0% by weight. 

In such a spray solution, the solid ingredient concentration based on the compound (I) or the pharmacologically 
allowable salt thereof and the polymer is 5 to 23% by weight/volume, preferably 1 1 to 15% by weight/volume and more 
preferably 15% by weight/volume. 

The solid dispersion dosage form of the present invention can be obtained by spray-drying such a spray solution or 
spraying ,t onto an absorbent carrier, or by injecting it into water and isolating the resulting granules. Excioients ordinar- 
ily used in the pharmaceutical field can be used as absorbent carriers Examples of excipients include saccharides 
such as lactose, sucrose, glucose, reducing maltose, mannitol. and sorbitol; starch or derivatives thereof such as corn 
starch, potato starch, dextrin, and pullulane; cellulose compounds such as crystalline cellulose and micro crystalline 
cellulose; amino ac.dssuch as arginine. asparagine. aspartic acid, cilrull.ne. cysteine, glutamic acid glutamine glycine 
h.stidme. homoserine. isoleucine. leucine, lysine, methionine, ornithine, phenylalanine, proline, serine threonine tryp- 
tophan, tyrosine, vahne; aminobutyric acid; aminocapronic acid; and glycylglycine. For example, among lactose prod- 
ucts, those having a mesh size of #200 are particularly preferred 

For performing such spray-drying, a granulator may be used which is further equipped with a vacuum-dryinq unit 
or a microwave drying unit. 
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y^and SS^SE' £££?J!? " ^T^ 9 ^ - »-eof is melted or dispersed in a pol- 

polyethylene glycol, and triacetin. surta «a"ts can be added. Examples of plasfcuers .nclude Iriethyl citrate, 

beforehand. To this mSe^^ 

demands. Op eralingco J^^^^ °' " ke ^ be add «< » «*«ion 

to 1S0-C and lor several minutes to more Mhan 17*1^' h ° Pef,0d ™ dinarily aU00m '^rature 

polymer, concentrates or ^S^^^^^S^ » •» 

the solid dispersion. The Zoning temperaJe " I rLmTenltZe ' qUenCNn9 * ^ ° U ' * 

perature. pressure, and time period are «S3£ ^££2 e ^ TSc S£"ST,S!£ ^ M « em " 
and SS^^jSSr 9 me,h0d - 3 diSPe ' Si0 " iS ,W — te " * — • 

such a soM dispersion w» a coal™, ,,«„, „,*,„ a „.„„ „,"X ' *" "*"*"• * to """" 

y S ' SOdiUm *too»*y«n. Examp.es ol comgents include sucrose sacchar^ ^^2, I" 

When an automatic encapsulating or tabietling machine is used 0 S to ?°/ h« «^.-^» ^ 

EXPERIMENTAL EXAMPLE 1 
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EXPERIMENTAL EXAMPLE 2 



The solid disperse dosage forms obtained in Examples 6. 7. and 8 were each orally administrated to a male h Pa 
g.e wUh 20 ml of water. For comparison, dosage torms each comprising 5 mg of ConpJL^ZTS^t^^^ 
ge,a.,n hard capsule and tablets of Comparative Example , were administrate* ,o beX in a tfniSSSTSfcS, 

Tn TabtT 96 ° 6 WeiQht °' COmP0U ' ld N ° ' P6f ' k9 b0dy We ' 9h '>- and ,h ° ol dogs P e a e 



TABLE 2 



f5; 





Dosage (mg/kg) 


Number of Dogs (per 
group) 


Example 6 


3 


5 


Example 7 


3 


4 


Example 8 


3 


5 


Crystal of Compound No. 1 


6 


2 


Comparative Example t 


4 


5 



Pharmacokinetic parameters in the results of this comparative absorbability test are shown in Table 3 

TABLE 3 





The Area under the Plasma Concentration Curve (0 - 24. 
ng -h/ml) 




Administrated Formulation 


Intact Drug (in terms of 3 
mg/kg) 




Example 6 


404.3 ± 80.1 




Example 7 


156.2 ± 141.5 




Example 8 


110.3 ± 53 6 




Crystal of Compound No. 1 


69.9 ± 2.6 




Comparative Example 1 


77.3 ±61.8 


40 
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As is revealed from the results of this comparative absorbability test, the solid dispersions of the present invention 
have greater absorbab,.i.y than the crystal of Compound No. , and the dosage form of Cor^aratLe IxanSe T 

Brief Des cription of the Drawing s 
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Fig. t shows the results of the dissolution tests for the solid dispersions of Examoles i to i th a ^ 
poundNo. i.and the dosage form of Comparative Example I The res uHsto? the *2£ 'L mri< P 7 
seated by black dots, those for the solid dispersion of Exampte 2 are^es^ b ^w Zt^^t ^ 
dispersion o, Example 3 are represented by Hack tnangleTthose for L^S^Z^To ar e e' esVn^ 
by wh„ e squares.- and those for the dosage form of Comparative Example 1 are represented by white 

F.g. 2 shows the results of measurement by a differential scanning calorimeter (DSC) for Compound No t 

Fig 4 shows the results of DSC measurement for the solid dispersion of Example 3 
Fig. 5 shows the results of DSC measurement for the solid dispersion of Example 4 
F.g. 6 shows the results of DSC measurement for the solid dispersion of Example 5 
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Best Mode tor Carr yin g Out the Invention 
EXAMPLE 1 



Thirty grams of Compound No. 1 and 90 g of methacrylate coDOlvmer L fF.^nit i inn oak 
were dissolved in 700 g of an ethanotfmelhyline chloride^ ^L™ °°- f > 





TABLE 4 


15 


Apparent Specific Volume 




Loose Specific Volume (mi/g) 


2.32 




Tapped Specific Volume (ml/g) 


1.75 



EXAMPLE 2 



P.e r^SSrou^f >n , r 2 ° % by r' 9ht °* COmpOU " d N °- 1 Was 05,31116(1 in a to that in Exam- 

mixed conpostion according ,o ,he sa.e recipe as a ^ 

are shown ,n Ftg. 3. and those on a solid dispersion containing 20% by we,ght of Comoound No Z»tZl J , 
S.nce the melting point peak ol Compound No. 1 which appears in Res 2 art a J^, I ' 9 4 

that the solid dispersion according ,o the present'inventioXcame Sor^s ^ * ** * '* ' S 



EXAMPLE 3 



EXAMPLE 4 



Using a biaxial extruder (manufactured by Kurimoto. Ltd.). 75 g of Compound No 1 and 22s r. of , . 



became amorphous 
<5 EXAMPLE 5 



Using a biaxial extruder (manufactured by Kurimoto, Ltd.). 150 q of Compound No 1 anri isn „ rt < ,u , 



became amorphous. 
EXAMPLE 6 
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EXAMPLE 7 



The solid dispersion obtained in Example 2 was packed in Size 2 of gelat.n Hard caosules at 1SO o „,„ ,„ „*, 
solid dispersion dosage forms each containing 30 mg of Compound No. I 9 ' a ' n 

EXAMPLE 8 

The solid dispersion obtained in Example 3 was packed in Size 0 ol gelatin hard caosui^ at T,T, m , ^. 
solid dispersion, dosage forms each containing 10 mg of Compound No 1 9 '° 0b,a '" 

10 

COMPARATIVE EXAMPLE 1 

Forty point zero grams of a finely ground product of Compound No 1 1 37 6 a of lacin« ™n„ n(m . u . 
13.0 g of polyvinyl pyrro.idone were fluidized-bed-granutaledusing a binde soluJon cohort™ 5 1 n Z, ^' f ^ 
-s ho. dissolved in 3 , .2 g of distitted water To th.s granulated composition. 2.B o ^SS^X^J^^^ 
produce tablets. At this time, each tablet contained 20.0 mg of the finely ground D TXt Ti n , Z T 

20 Industrial Applicability 
Claims 

U deriVatiVe r6PreSen,ed * ^ ***** *"* O - a Pharmacotogically 




(») 



~j a a c;i e represent subs,,tu,ed or unsubs,,tu,ed tower ^ — • - ° 




(I) 
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™s'a a r;i e t^:z:t:;z w subsu,uted ° r — • - ° 

The sow disperse according to C.aim ,. where.n sa* potymer ,s an en.eriocoa.ing polymer. 

The sow dispersion dosage form according to C.aim 2. wherein said P o.ymer is an enteric -coating po. ynle ,. 

The solid dispersion according to Oaim i wherein said nnlvmA, ic < 

hydroxypropy.ne.hy. ceWose ph.ha.ate. hydroxXpy.me.S JS^ISS ^ J -ethacry.ate copo.yn.er L. 
cellulose w*yM»upyimeinyi ceuuJose acetate succinate, or carboxymethylethy! 

The solid dispersion dosage form according to Claim 2. wherein said polymer is selects from nia ,h„ . * 
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Fig . 4 
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